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Fuel Pump Comprising An Electric Motor 



BACKGROUND OF THE INVENTION 



The invention relates to a fuel pump comprising an electric motor which has a 
commutator having a plurality of laminates and carbon brushes which slide over the 
laminates, and which has turns which are electrically connected to individual laminates 
and are arranged in slots in an armature. 

Fuel pumps of this type are frequently used in modem motor vehicles having 12- 
volt on-board electrical systems and are known in practice. The electric motors of the 
known fuel pumps are so-called permanently excited, commutator DC motors. In this 
case, the number of coils corresponds to twice the number of slots in the armature. A 
stator which surrounds the armature has permanent magnets. A respective end of each of 
the laminates is connected to two coils. The carbon brushes each make contact with one 
laminate on opposite sides of the commutator. The fuel pump is usually arranged with 
the electric motor inside a fuel container, with the result that replacing the carbon brushes 
involves a very great deal of effort. 

One disadvantage of the known fuel pumps is that the service life of the electric 
motor, particularly in the case of voltages higher than 12 volts, is very limited. For 
example, the service life of the carbon brushes is reduced by 90% when changing over to 
a 42- volt on-board electrical system. 

A voltage regulator could be connected upstream of the electric motor in order to 
limit the voltage to 12 volts. However, this leads to great outlay for supplying electrical 
power to the electric motor. 

Furthermore, the number of laminates and thus the number of turns could be 
multiplied. However, this also leads to great structural outlay on the fuel pump. 

The invention is based on the problem of designing a fuel pump of the type 
mentioned in the introduction in such a way that the longest possible service life of the 
carbon brushes is ensured, even with voltages higher than 12 volts. 
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BRIEF DESCRIPTION OF THE INVENTION 

According to the invention, this problem is solved in that a plurality of laminates 
are covered by one carbon brush in each case in each rotary position of the commutator in 
relation to the carbon brushes. 

5 This design means that the electrical power conducted to the commutator by the 

carbon brush is distributed among a plurality of laminates. In addition, a laminate is 
shorted and thus contributes to extinguishing the brush spark and reducing erosion. The 
carbon brushes have a large cross section. This respectively leads to a reduction in wear 
of the carbon brushes and thus to said carbon brushes having particularly long service 
10 lives. The fuel pump according to the invention can therefore be operated at a 

particularly high voltage of 42 volts, for example. In the simplest case, the electric motor 
according to the invention does not require any more components than the known electric 
motor and can therefore be produced in a cost-effective manner. 

The structural design of the fuel pump according to the invention is particularly 
15 simple when each of the carbon brushes is as wide as two laminates plus a single 
insulation layer between the laminates. In this case, it is usually sufficient for said 
relationship to be maintained with an accuracy of approximately 10%. 

According to another advantageous development of the invention, the design of 
the electric motor is particularly compact when the number of laminates of the 
20 commutator corresponds to a multiple of the number of slots, and when a plurality of 
half-coils are arranged in a single slot in accordance with the multiple of the number. 
The commutator preferably has twice as many laminates as the armature has slots. In this 
case, each slot contains two coils. The ends of the turns are then each individually 
connected to opposite laminates. 

25 According to another advantageous development of the invention, a contribution 

is made to further reducing the erosion of the carbon brushes when the carbon brush for 
operating the electric motor at 42 volts has a resistivity of 300 to 400 \xOm. The 
resistivity is preferably 350 |iOm. The carbon brush for operating the electric motor at 42 
volts therefore has a resistivity which is approximately ten times higher than that of a 

30 carbon brush for operating at 12 volts. 
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According to another advantageous development of the invention, the carbon 
brushes are able to make contact with the laminates over a particularly large area when 
the carbon brushes which are axially prestressed on a disk-like commutator have a 
trapezoidal cross section and are arranged with the narrow end close to a shaft of the 
5 electric motor. This means that the current density in the carbon brushes is kept 
particularly low. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention permits numerous embodiments. In order to further explain the 
basic principle of the invention, one of said embodiments is described below and 
10 illustrated in the drawing, in which: 

Fig. 1 schematically shows a sectional illustration through a fuel pump according 

to the invention, and 

Fig. 2 shows a perspective illustration of a rotor of an electric motor of the fuel 

pump according to the invention from figure 1 on an enlarged scale. 

15 DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 shows a fuel pump of a motor vehicle having a feed pump 2 which is 
driven by an electric motor 1 and has a housing 3. The electric motor 1 has a rotor 4 
which is opposite a permanent magnet 5 arranged on the housing 3 with a small distance 
in between. The rotor 4 has an armature 6 having a plurality of slots 7 for holding coils 8 

20 through which electrical power flows. The half-coils 8 each extend beyond a slot 7, with 
two coils lying one above the other in each case. A single coil is illustrated to represent a 
plurality of coils 8 of the armature. A disk-like commutator 9 is arranged at one end face 
of the rotor 4. Two carbon brushes 1 1 which are prestressed by spring elements 10 slide 
over the commutator 9. The commutator 9 and the armature 6 are arranged on a shaft 12 

25 such that they cannot rotate. In order to simplify the drawing, bearings of the shaft 12 are 
not illustrated. The feed pump 2 has an impeller 14 which is arranged on the shaft 12, 
can rotate between housing parts 13, and is in the form of a side-channel pump through 
which fuel flows axially. The feed pump 2 conveys fuel from an inlet channel 15 to an 
outlet channel 16 arranged on the side of the electric motor 1. The fuel therefore flows 

30 through the electric motor 1. For explanatory reasons, the flow of fuel is indicated by 
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arrows in the drawing. On that side of the fuel pump which is remote from the feed 
pump 2, said fuel pump has a connection (not illustrated) for a feed line which leads to an 
internal combustion engine of the motor vehicle. 

Figure 2 shows a perspective view of the rotor 4 in a view looking at the 
5 commutator 9. It can be seen here that the commutator 9 has a plurality of laminates 17 
which are electrically separated from one another by insulation layers 18 in each case. 
Furthermore, the regions of the commutator 9 which are covered by the carbon brushes 
1 1 from figure 1 are shown hatched. It can be seen here that the carbon brushes 1 1 each 
have a trapezoidal cross section and are arranged with their narrow end close to the shaft 

10 12. The carbon brushes 1 1 are also as wide as two laminates 17 plus a single insulation 
layer 18, with the result that at least two laminates 17 are covered by each of the carbon 
brushes 11 in each rotary position of the commutator 9. The commutator 9 has sixteen 
laminates 17 in total, while the armature 6 has eight slots 7 for holding coils 8 which are 
connected to the laminates 17 and are illustrated in figure 1. Since two half-coils 8 are 

15 arranged one above the other in each of the slots 7, the armature 6 with eight slots 7 has a 
total of sixteen coils 8 whose ends are each connected to opposite laminates. 
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